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The aide of the tengency of the feroe line te thee

Girolea wes determined by the cherroter of the atress in the

nesbers, that,ia, whether they were in tenaicn or comprearion.

Fhen in ten3zion, the lines were drawn tangent to the frioation

Sirglesa on the gide opposite the direetion of motion «nd hen

in compression, on the aeme aide #3 the direotion cf retion.

From this it oon rerdily be seen the$ the effeot of the friote

ion circles wis gerely to chy ngs the direoticn of the force

lines encugh to ocmpenaste in the graphierl solution fer

the "mount Iocst in the friotion in the journcl.

EFFECTIVE PRESSURE IN CCHNZICTING RCD PRESSURE LIE,

The pressure effeotively delivered to the cchnecting

rod pressure dine from the totsl force develeped egsiret the

piaton hesd, is daaed on two conziderstiona:

(a) the angularity of the rod;

(bo) the friotion in the cylinder.

The grsphios] solution cf this cen teat be shown by

the aketch on the Drewing Bo. 1.

Suppose P=the totel pressure om the cylinder heed

then P=srea of piston head times the eir preasure. Since

the piaton motion ia confined by the cylinder, P -ota rlong

the center iine of the cylinder. However, the ccnnecting

rod foroe line seta at ern angie with the center line of the

cylinder. Thus the force P is resclved inte two ccepone

eutas one, in the direotion of CX, eléng the force lire; end

the other, BK, rerrerdiculer to it.
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ANALYTICAL SOLUTION

The analytical selution was based upon the graphical

solution in three ways,namely ,-

(a) The pressure in the piston rod;

(D) The digeotion of pressure in the links;

(c) Perpendicular distances from intereeation points.

The pressure in the piston rod was determined by sub-

tracting,graphically,the loasa in pressure due to the friction

of the piston walls and also the reduoticn due to the angula

rity of the piston roi.

The cirecticn of preasaure in the links was not oo-

incident with the center lins,theoretically ,owin= to the

friction of the journals. Hence the pres3ure lines used were

the gane in direction a3 used in the graphical solution.

The Bain Lever act3 ag a tie bicok for the four links

ani hence we jc not direct our attention to the forces in

it,but to the forces in the links.

There were then four forces acting,three of which were

unknown. The general method cf soluticn was to take the inte

rsecticn of any two cf the unkrown forces a3 ° center,and

determine tne third by takinzs momenta about the a33umei cen-

ter.

In Drawing No. & ,line Ry representa the direction of

the force in the upper togmle: R_ ,the direction of the forve
2

in the lower toggle: Re tne directicn of tne force in the

guide link. Alszi,

(P) i3 the preasure in the riston rod.

(M) i3 the interaeotion between the urrer and léwer

togvles.



about

Prue Jey

(\) is the interseotion between tha lever tovgle ana

the guise link

(O) is the intersecticn bet«een theguite limk and the

piston rod.

(T) is the interseoti«r betweer the guide link and the

upper toz-vle.

(W) ia tne intersection betweernthe lower tcgzle and the

risteon rod.

(a) ia the rerpaniiculat distance from (M)to force (R, )

(b) * ” " ® e (MN) # © (P)

(c) * a e " e (Nu) « (R, )

(qd) #8 e ® " (Ny) "8 (>)

(e) * " e on a (Oo) * » (Ro )

(f) * e e " a (Cc) #9 8 (Ry )

(g) "8 a ® " (T) » ® (R. 9

(h) * n n e a (tT) * @ (P)

(4) * " " " a (Ww) * (Rs g

(¥) ® a " e " (w) » 8 (2,0

In ali posétions except No.6,romentsas were first taken

roint (sh).

Rexa 2 Po or R.2a6 Pb5 ty —

Next, moments were taken about (N).

Rg x@=Pxd cr R,= Pxd

4 Q

Finally ,nonents were taken about (0).

Ro X@O=Pxt or R>=_P xf
e

In position No.6, the acticn cf the links wos chenging

from a t@gziines to : leverinz austicn end the foroe line of the
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